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(54) FLAME-RETARDANT EPOXY RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a non-halogen, non-antimony epoxy resin composition 
for casting use using no halogen compound, antimony compound and red phosphorus, 
excellent in electrical properties and flame retardancy. 

SOLUTION: This flame-retardant epoxy resin composition essentially comprises (A) an epoxy 
resin. (B) a composite flame retardant composed of (a) a metal hydrate such as aluminum 
hydroxide, (b) an aromatic phosphoric ester, (c) melamine cyanurate and ^dXmoiyb^eiTum 
trioxide , (C) a n acid anhydride curing aaent such as methyl tetrahydrophthalic anhydride, and 
(D) a curing promoter such as 2-ethyl-4-methylimidazole. 
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* NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the origmal 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This inventions are a non halogen and non antimony, are excellent in an 
electrical property and fire retardancy, and relate to the suitable epoxy resin constituent for notes forms 
for insulating processing of the high tension coil of electronic equipment etc. 
[0002] 

[Description of the Prior Art] Conventionally, the epoxy resin for notes forms is used for insulating 
processing of the high-pressure transformer built in television etc. Although the high-pressure 
transformer required stabilization of the property at the time of actuation, and advanced fire retardancy, 
as the flameproofmg technique of the epoxy resin for notes forms, concomitant use of a halogenated 
compound and an antimony compound was in use. 

[0003] However, recently, since the safety in an environmental side is thought as important, the fire- 
resistant epoxy resin constituent for notes forms which are a non halogen and non antimony is called for. 

[0004] 

[Problem(s) to be Solved by the Invention] As an approach of generally giving fire retardancy to resin, 
the approach of using a halogenated compound and an antimony compound together, the approach of 
using together a halogenated compound, an antimony compound, and a metal hydrate, or the approach 
of using red phosphorus and a metal hydrate together is leading. 

[0005] The technique using a halogenated compound has the problem of the harmful nature to the body 
of the gas which occurs at the time of combustion, and has the movement toward a withdrawal mainly 
by Germany. Although the approach using red phosphorus has a damp-proof technical problem for a 
product and the surface coat technique of a red phosphorus particle has been examined variously, 
anxiety remains in the stability of a surface coat and the operating experience in high-pressure 
components is not obtained. 

[0006] This invention was not made in view of the above-mentioned situation, are the non halogen 
which does not use a halogenated compound, an antimony compound, and red phosphorus at all, and 
non antimony, and tends to offer the epoxy resin constituent for notes forms excellent in electrical 
characteristics and fire retardancy. 
[0007] 

[Means for Solving the Problem] As a result of advancing research wholeheartedly in order to attain the 
above-mentioned purpose, by using the below-mentioned resin constituent, this invention persons find 
out that the above-mentioned purpose can be attained, and complete this invention. 
[0008] That is, this invention is a fire-resistant epoxy resin constituent characterized by becoming 
considering the compound flame retarder, (C) acid-anhydride curing agent, and the (D) hardening 
accelerator which consist of the (A) epoxy resin, (B) (a) metal hydrate, (b) aromatic series system 
phosphoric ester, (c) melamine SHTANI J rate, and the (d) molybdenum trioxide as an mdispensable 
component. 
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[0009] Hereafter, this invention is explained to a detail. 

[0010] As a (A) epoxv resin used for this invention, it is 1 . To the inside of a molecule That what is 
necessary is just the compound which has one or more epoxy groups, there is no Hquefied epoxy resin 
and solid epoxy resin etc., and it can use especially a limit widely. For example, the bisphenol A mold 
epoxy resin, a bisphenol female mold epoxy resin, the glycidyl ester of polycarboxylic acid, the glycidyl 
ether of polyhydric alcohol, cycloaliphatic epoxy resin, a mono-epoxy resin, etc. can be used. 
[001 1] As a (B) compound flame retarder used for this invention, the mixture of (a) metal hydrate, (b) 
aromatic series system phosphoric ester, (c) melamine SHIANU rate , and the (d) molybdenum trioxide 
is used. As a (a) metal hydrate used here, metallic-oxide hydrates, such as a large aluminum hydroxide 
endoergic [ by water-of-hydration emission ] and a magnesium hydroxide, are mentioned. As an 
example of an aluminum hydroxide, there are HAIJI light H42M, H42I, H32, H32I, H3 1, H3 II (the 
Showa Denko K.K. make, trade name), etc., and Kuisma 5A, 5B, and 5E (consonance chemistry 
company make, trade name) etc. has as a magnesium hydroxide, these are independent - or - Two or 
more sorts can use it, mixing, (b) Aromatic series system phosphoric ester is phosphoric ester which 
contains a non-halogenated-aromatics compound as an ester component, and the thing of an aromatic 
series system condensation mold is excellent in thermal resistance, low volatility, and hydrolysis-proof 
nature, and it has the FOSU flex time 574 and 580 (made in Akzo Nobel, trade name), PX-200, PX-201 
(the Daihachi chemical-industry company make, trade name), etc. as an example, (c) A melamine 
SHIANU rate is a quartemary-ammonium-sah compound which a melamine adds and is formed in 
cyanuric acid, and has MC-410, MC-610, MC-690 (the Nissan chemistry company make, trade name), a 
M/C flame retarder (the Mitsui Toatsu Chemicals, Inc. make, trade name), etc. as an example, (d) As a 
molybdenum trioxide, especially limitation is 99.5% or more of purity, and mean particle diameter, 
although there is nothing. It is easy to use the fine particles around 5micro. These compound flame 
retarder is 4 of (a), (b), (c), and (d). A component is compoimded and good fire retardancy is 
demonstrated. 

[0012] It is not limited especially that methyl cyclohexene-dicarboxylic anhydride, methyl hexahydro 
phthalic anhydride, etc. should just be what is usually used as a curing agent of an epoxy resin as a (C) 
acid-anhydride curing agent used for this invention. 

[0013] As a (D) hardening accelerator used for this invention, what is used as a hardening accelerator of 
usual epoxy resins, such as an imidazole and a tertiary amine, can be used, and it is not restricted 
especially. 

[0014] Although the fire-resistant epoxy resin constituent for notes forms used for this invention uses as 
an indispensable component the epoxy resin mentioned above, a compound flame retarder, an acid- 
anhydride curing agent, and a hardening accelerator, it can carry out addition combination of the 
component of other minerals bulking agents, a coupling agent, a defoaming agent, a pigment, and others 
in the range which is not contrary to the purpose of this mvention. as a minerals bulking agent, a silica, 
talc, a calcium carbonate, etc. are mentioned and these are independent - or - Two or more sorts can 
use it, mixing. 

[001 5] Each component above-mentioned [ these ] can be mixed, it can stir enough, and a part for the 

fire-resistant epoxy resin presentation for notes forms can be manufactured easily. 

[0016] 

[Function] The fire-resistant epoxy resin constituent for notes forms of this invention was able to give 
the case where the flame retarder of these former is used, the fire retardancy of this level, and £in 
electrical property, without using a halogenated compound and an antimony compound like before by 
using together a metal hydrate, aromatic series system phosphoric ester, a melamine SHIANU rate, and 
a molybdenum trioxide as a compound flame retarder. 
[0017] 

[Embodiment of the Invention] Next, an example explains this invention. This invention is not limited 
by these examples. In the following examples and examples of a comparison, the "section" means the 
"weight section." 

[0018] H31I (the Showa Denko K.K. make -) of the example 1 bisphenol A mold epoxy resin 100 
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section and an aluminum hydroxide the FOSU flex time 580 (made in Akzo Nobel -) of the trade name 
240 section and aromatic series system phosphoric ester M/C (the Mitsui Toatsu Chemicals, Inc. make - 
) of the trade name.20 sectipn and ^ melamme SHI ANU rate The trade name 20 section and 
molybdenum trioxide (the NIPPON MUKJ chemical-industry company makejThe ^^section , the 
defoaming agent TSA720 (Toshiba Silicone make, trade name) 0.1. section, and silane coupling agent 
TSL8350 (the Toshiba Silicone make -) The trade name 0,ii;ectiQn . the methyl-cyclohexene- 
^icarhoYylic-anhyHriHe ^ec.fjnn and 2-ethyl-4-methylimidazole The o pe section wa^; added, stirring 
mixing was carried out enough, and the epoxy resin constituent for notes forms was manufactured. 
[0019] Except having replaced the FOSU flex tune 58020 section of aromatic series system phosphoric 
ester with the PX200 (Daihachi chemistry company make, trade name) 20 section in example 2 example 
1, the epoxy resin constituent for notes forms was manufactured similarly. 

[0020] In example of comparison 1 example 1, the epoxy resin constituent for notes forms was similarly 
manufactured except for aluminum-hydroxide H31I. 

[0021] In example of comparison 2 example 1, the epoxy resin object for notes forms was similarly 
manufactured except for the FOSU flex time 580. 

[0022] In example of comparison 3 example 1, the epoxy resin constituent for notes forms was similarly 
manufactured except for melamine SHIANU rate M/C. 

[0023] In example of comparison 4 example 1, the epoxy resin constituent for notes forms was similarly 
manufactured except for the molybdenum trioxide. 

[0024] Heat hardening was carried out using the epoxy resin constituent for notes forms manufactured 
by examples 1 -2 and the examples 1 -4 of a comparison. About these hardened materials, since fire 
retardancy, a glass transition point, and dielectric breakdown strength were examined, the resuh was 
shown in Table 1. Thereby, the effectiveness of this mvention was able to be checked. 
[0025] 
[Table 1] 



m 


1 2 


12 3 4 


im^ [UL-9 4] 
( l.emmt) 

[25t:] (kV/nB) 
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V-0 V-0 
112 113 

30eU: 30K± 
17 18 


FB** FB FB FB 
112 124 112 112 

30£(± 30£k± 30K± 30£U: 
20 18 17 17 



A((0R-)3 



100 
20 




2iH 



* 1 :FB"Free Buming*2 :P CT conditions - 121 **x2 It is [0026] atmospheric-pressure xh [ 50h ] after. 
[Effect of the Invention] Without completely using a halogenated compound and an antimony 
compound, the fire-resistant epoxy resin constituent of this mvention is the thing excellent in electrical 
characteristics and fire retardancy, and its dependability corresponding to an environmental problem is 
high so that clearly fi-om the above explanation and Table 1 . 
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* NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) The fire-resistant epoxy resin constituent characterized by becoming considering the 
compound flame retarder, (C) acid-anhydride curing agent, and the (D) hardening accelerator which 
consist of an epoxy resin, (B) (a) metal hydrate, (b) aromatic series system phosphoric ester, (c) 
melamine SHIANU rate, and the (d) molybdenum trioxide as ah indispensable component. 



[Translation done.] 
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